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(57) Abstract 

Remedies for brain infarction which contain as the active ingredient a compound having mGluRl antagonism; medicinal compositions 
which are remedies for brain infarction at the acute stage; medicinal compositions which contain as the active ingredient a compound having 
selective mGluRl antagonism; and medicinal compositions wherein the compound having selective mGluRl antagonism is 6-amino-N- 
cyclohexyl-N,3-dimethylthiazolo[3,2-a]benzimidazole-2-carboxamide dihydrochloride. Means for Solution: Since a compound having 
mGluRl antagonism shows an effect of reducing infarction volume in a rat brain infarction model, it is found out that mGluRl antagonists 
are useful in preventing and treating brain infarction. 
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mmmti** mMHS<o—m<ommu^ui.mstaaEi&T\z^tjs mm%ti&%L&mwtz 
&TT <s z £-zm<Dmmz&m%ffiw& w&mmtf^w&tom&\z^tzvmx* 

^jfliic J: Spiral Jfe$E(i. «^^^Nz<k^XT>;U4 i '-<Ott^lCcfc€>/cltT^<. 

J»tt$0l^5>B»K#±#U (Stroke, 21, 1727-1733, 1990) , CO^WSVK 

5 VMSttlZlifc* iz.y-7$ <4 u NMDA AMPA 
kainate 58f*«;P&l StlTt^*. 

(Neuropharmacology 34, 1-26, 1995) . 

ftmmBMWfr* ^ >&3#tetC(2, 2 blC mGluR1-8 <DV"7*'C7lfi&&t 
<5. Ctie>(i. ae^U^UOffiRtt^M^tt^n^-f-JU"? Groupl(mGluR1» 
mG!uR5). Groupll(mGluR2. mGluR3), &tf Grouplll(mGluR4* mGluR6* mGluR7. 
mGluR8)C0 3 aOU-yiCttfflSnT^S. 

±IS4'Vl>*5>&g§tt<7>?"5* NMDA AMPA S§ftOlSttili#g|ffl 

JJ&$E£JTO"C# (Ann. Neurol. 24, 543-551, 1988; J. Pharmacol. Exp. Thr. 276, 
84-92, 1996) , mfo^W1tfeM<Df8W&&%LiZtt-t z>&&to&mwnt>nT^2>o 
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&UTC\<5 mGluRI fccfctf mGluR5 (4. $ >Wz£ V mffeftfi)l>->0 A£± 

(Nature 383, 89-92, 1996) » Cft t><D Settle <fc 3 f#i^tf)il!pij& 

mtinmcb mGluRI ^JJtftffl^^O<k^#)^)#^Miiftffl{COt\T. Cozzi £14. 
#*X5© 5 ^IBSIfflmSKifclllRiaafet^U^fflU^ AIDA ((RS)-1-aminoindan-1,5- 
dicaroxylic acid) *Mrtlfi:%-r*C«!:"C. CA1 fiH3~?0)ttgffllB00fc3S&#P 
fijT^-SC <h$r^^L/Tt^'5 (Society for Neuroscience Abstracts vol 23, 788.2, 
1997) o 

IrtPlstSLtfi&s IslD^-rMHCfcUT, Henrich-Noack 6>(4. Group I antagonist / 
Group II agonist 4C3HPG ((S)-4-carboxy-3-hydroxyphenylglycine) (4W$J"C 

3b&tfi* Group I antagonist"^ -5 4CPG ((S)-4-carboxyphenylglycine) (i^^T^ 

3:$x cr LT I ^ -S (Society for Neuroscience Abstracts vol 23, 756.8, 1 997) „ 
froifitUTIt cne><£ mGluRI a*aftffl£Wr<5ttf*fl>afe?J<e\ MUfe&H- 
^Ttttt^Ci^Sn*. S£t>TMlB$© mGluRI JSfitf^ffl$WrS«!lKO!>fli 

£JttLI$0tt£l|iM&?Elc:(£« mtt^SigmJE. iH&1£tt&inffe?E. X(4 slowly 
progressive neuronal death 31 <fcA*>p t>*lTU-5(Brain Hypoxia 10 
p109 (1996)). 

±KfcJfo©*flB£JKII*Ufc»»fct^Tfc«5. ±MjflLtT\/Ui» 3II$Pb1 (5-1 

o •») ©±»jEMLtttB<z>s^ if astr * c £ c<fc u &Mz&mteftfe<Dtommifo'^<D 

$E^0RStl-5 (Brain Res. 239, 57-69 (1982)) . 

IfflB&^E^I^ec U (J. Cereb. Blood Flow Metab. 1, 53-60 (1981)) &SKt$JI£Ji&f 

So 
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Tg iStfl T & £ i 3f X. £> tlT U 5 . 
W±©Ci:*&. HS^TIC mGluRI fS^ffi^WT^^lHOJSlfll^lCfclt^^ 

t^w^M.x^izt^m\ 
sf^T, cne><E>*nJLa>e> mGiuRi ^^ffi^wt-^^M^w^flffl^iiiiicfcit-s 

»tn;f^ffl*wrs«!iH*«t h«)Jiei«»<D*5iig(c«'bifio^*iasaiiR (mca) **bj 

BP*., *3S0fl(i mGluRI jettffffl**-r*1*lK«:^W"r*Kia«»«»JICH-r* 
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mGiuRi &mi;m&&?%{t£m^t£ZM&mfem<Dfzto(Dmmmm^ 
<ummmm&m<D}£m<Dtzft<Dmmmf&mzM-t2> a »&l<iz* 2UR9*j mGiuRi 

U<Us MiR&l mGluRI mtfiitm&mTZit&tylft 6 - N -->*p/\*;> 

JU-N, Z-~J*3-)l^7V'U[Z, 2 - a]^>vV^^V'-;U- 2 - 1^+1*5 

jfcS^ffmSJlMtf) mGluRI ^«tftffl^Wr-5^#l^^-rSC<!:^e/<£ 

mm<D7&mjjfe. s*>$?£ u<u, mmm mGiuRi mattm&m-? 
v-;u- 2 -^;u7tT+tt= h. 2t&m&T*&zmmm<D7&mjimzM? -5. 

MfC JB3«g<D;&^<Di{ii<E>£:#><7> mGluRI JSUtf^ffi^WT-S-fk^^KD^ffl, 
»^U<(i. Aia«gmi4»<£&&m<Di3it<DJfc«><0 mGluRI mtrllEmzmTZ><t& 

VKDmm. miz&&u<i*mmm<Dfemm<Dmm<Dfcit><DMmtf} mGiuRi jsjjt^ 
&m?%<t&v>KDmm. m s bifft.u<itMmm(o^mm(Dmm(Drc6(>co 6-75/- 

N-S^P^iWU-N, 3 -v^^jU^7y P[3f 2 - a]^>vV$^'V-Jb- 
2-;*j;t~K*1t5 H. 2J£&i£<D£ffl(;:Brr<5o 

*fSE©li&«££aiffl©tf»ji&#Tfc£ mGluRI ftStfMa£*-r<5Bj«[i, 

mGiuRi &nmz&*temtfiftm£m?zit&mT*&nimmizmt>-f. ^zr^v-n 

Z<D£z)t£ mGluRI -antagonist WJiUTIi, TIE^iSDlli^rFlCfEtStfMk^ 

*IP§¥8- 1 6 9 8 84^ 
WO 9 5/2 5 1 1 0^ 
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WO 96/1 5 0 9 9^ 
WO 9 6/1 5 1 0 (m 
WO 9 7/0 5 1 0 9§ 
WO 9 7/0 5 1 3 7^ 
WO 9 8/0 6 7 2 4^ 

9-357552^ 
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r 9 : w8k2tiTi\T*><i:i\m<t7km. xiis&snxiNTfccfci^-r 
□us. 

r 1 0 : 5atimTJu^jum 0 

PIS. 

R 2 : 7km, \WlT)^)V. /\p-<K®7;u*;k fc Kn*->HK»7;u*;k 
fi»7;u*;u-o-ffi»7;wk 7^y-««5TJU+;k xii (^fo<ii$;- 

R\ R 4 atXR s : iHj-XiimcoT. 7KUg, /\n, fi|ft7^*;k /\p-ft 

-COOR 1 \ 7->;k 7->;U-0-, - hP, XB-A4-N ( R 1 2 ) - (ris) 
S. 

R 12 S^'R' 3 : IWJ-Xli^oT. 7km. X(i. 7vJk 7 'J — Jk tKn* 

*>;k -coor m , ^u<li• / \■^p^ST'a^$nTt^T ! fo«tt^^gSi7;^+;^s 0 

R 1 4 : 7k*Xl*iS*ft7;U*JU*. 

A 4 xi^gas7;^u>s. ) 
ic^$n^±tt«^»si\(iatRjR<osis**o***56wo±tt«^x(ia«jtt 

©ffl«X(i#tttt©K*«3KlftU «367JU4-</k£li* *3=Jk l^HfOC, 

MSIS£WUT^Tt><£U rgSYkTkJRSj £fi, (1 ) i£*R7;U*;U C_tie<hf5] 
«©ti*^^t) ( 2 ) <@3R7;Kt-- ;u : tf - jk ^'□^-;m<z)c 2 _ 6 7;U'irii;u 

(3) 7U-;U:7x-Jk ^-7^Jk t'7iz;H|(Di^L,T6~1 4i(0^f 

mmitikmmm (4) ^.y^mtm^Lx^x^^Kmmux^x^^mmmL 

liy^P^V^k v^n^*'>;USI. 2) C 3 . 8 v^P7^rjkfftKIJy 
*P^*"tr^U««f. 3) ^>^>*<fc«^LJfcC 3 _ 8 5/*P7;U*;U:#3-U<tt 
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e-;m 0 5) §gffiLfeiawsL<tt^§aw©c 6 _ 10 ffliaR» : »^u<iit->^n 

[2. 2. 1 ] ^TMk tli>^P [3. 2. 1 ] *^;k t'->^P T3. 3. 1] 
/ -Jk b*->£P [3. 2. 1] ;*-^-;k 7^"7>^USI. 

( 1 ) HEMa^fiaRBRW^^S^-T-PBR?-* 1 ~ 4«rT«5 4-7 mTt&fQ 
gU<(4^ffi<7)m^^-^PilSo *?£U<(4. tO'J-/z;k bT^US^k 

(2) ^>tf>JI<t«^UfcaH(L WS&tffi£JR^&£*'V7 ! -Plii?-£i ~4<@ 

wr<5 4~7ftT^sisu<(4^Feaiaw^^p^Sc #so<ii« ^>y - 77- 
;k 5=- t << >KUJk -fv-f>Ku;k ^>V7-tftf-;k 

7h7kHP*/ 'JJk 32.(4^ h^t KP-TV*/ 'J;U3I. 

(3) SftHa^m^H^e^S^-^P^^ 1 ~4<iWT-5^ri*T'6~1 4 

-7tft'v^P [2. 2. 1] ^T^k 1 -TtfXbfP [4. 5] T^rWk 1 

4^-y-xep [4. 5] ^iwk i, 4 tfp [4. 5] fy;k tf'J 
/\P<!:(i, 7 7t, Jg*^©/\P-y>lii?-*jaiftU tygU<(iv ; <£^7;U+JU 

ywi'-co-, xii, j'J-^-co-^iiu, s?£u<(i, fg$S7;u+;u-c 
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Jk *g*s:r;M^u-o-, **v. 7->;k 7v;u-o-> cooh. <g3S7;u*;u 
-o-co-, fi»7;u*;u-o-«»7';wk no 2 , nh 2 , tyf 

*5BWlCfflU*±IS1*l ! faiJH(cBB^$nfc mGluRI tt*af^ffl*Wt"-5#lHttK1* 
»m*OWIB»ICE«0*as-C«ar«Ci:aiT#. *©flfe mGluRI jflft#ffl«« 




(2) 



(3 a) 



o o 

(6) 




1 I 



>- s (a; i ) 



(1 a) 




(3 b) 



( I a) 
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(it** R 1 ~ R 5 (imilE<Dfi U ~C&> U . R ,s . r ' 6 ti(6*ft7 , ;M=-;u»*. X'li/NP 

£*Tf o ) 

tt«5^7'yPl 3, 2-a]<V^5^/-^ (1 a) li it 1 » it 2 IC 

-SlMi-^F^fc Y-uy^y, v *3MU*;U A7 5 F\ Tilb>. 7-fch— F'-UU^CD 
ttZ&ygm*. *mt-f h U 0 A, 7jc^k^'J^A, 7jcm<b^-hy5A, kk^jijo 
AW<£>i&S??£T> £rc*143M*T. MS^e>»niS^TlZfc^T2 F"* 
> % J4 (2) <ha-/\P^h> (5) £.&&.&ZM%>Z\£\Z&V (3 a) 

<hU cn^iA7^H, ^7K^l s foL<[i^^7K1*i (6) <ht>JvX 

f y SAS&oittSfcT* laiia-racikicjiysiasT**. oa) ^euv 

Fyx3MU7£>H<DJ&*#£T. fiJ6**JEBa©K/\^W F (7) . &&7k!&£ 

fciiM-smmym (6) ic<ty N-T->;Hfr^c<!:iCcfcy (4) <hu znzm%£ 

(C<fc^Tt>lSire£<5. it 2 IZ^TmiZit^ (3 b) £&Bf[&f|(D5£&'K 

<5 Z. £ (CJ: oTfciiitT'^So 

f7VP[3, 2 - a]^>V-< a 6 hP<b^lC«fc 

A, 5i-y-y;4, zf"V;4, ^i^jpj-/^^ — , X^l/>^' 'J □ -Am i $> s t<Dfkmm<D ! b<D 

JfcgrCfcoTfccfcO. JS-^MIi^l*, lft^»«(0^», 14S'J^#H LTi* <7}il^ 

IT, #£U<(i 1 ~2 Og(DiE@T, 1 B 1 Iel^e>^[Hllc5 1 MtllMrtja^$n'5A\ 
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»ffJ£S^r*. 7k14©iSjRSih HSaytLTfi. fflitfiiiMffiiKSTk&ZteSftJS 

7t?'jx^u>^U3-;k /j-'j-^o^^^ttKsjft. x*y-jKD«fc?fc7\;ni- 
<b^j. s^tsi (ffli^Ltf, . iS/sstftfttiaJ 

xmm-t&zt*>x&2> 0 
*mmz£zmn&**<Dfz#><D&m&myi£uxi£. wm. wmmmifim^ 

'py^SL xu*->;U3Jlf£^K -*ftW(cffli\e>n§3F5S14«:#IRfiy, 01 a. tints* 

m&m* tms»j. mmnu mMM^mux^x^^\ 
mvm 
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;xiz, nmmiz£v*¥£wzz zizmmizmwT&ft, *mmzz\n*><Dnmmiz 

It&Wi A 6 g fccfctffflffc* h U 2 A 2 7 g £;±fctffl7jt$*j 1 8 0 0ml (CjSfgU 
£blZ&t*ffl7}t£JH]*_:£m£3 0 0 0ml ft -So Z ?LS 0 . 22/im» 

= 2 -fljU7K*tJ-5 K. 2&&& (fts^A) (Ccb^flaSSjqi^ffl 

1 . i!JR1?fe 

mGluRI a fecfctf mGluR5a £fgSt£t»-7i NIH3T3 Ifflfl&liv 10 % mtirftiHI^MM* 
100 units/mk 0.1 mg/ml streptomycin sulfate £#tf DMEM Tigfi U/to mGluR2, R3, 
R4, R6fc<fctf R7£fS5!$1±/!:CHO*fflJl&[ix 10% I^ffJiSiS^llllI, 100units/mU 
0.1 mg/ml streptomycin sulfate, 2 mM 5. >£rat; DMEM T±SS Ufc, 

mGluR5a£5§Ij!L>S:iifflJ]&£EE^ (Nature 383, 89-92, 1996) (C^oT, 

(jIC^t^S^IHV *> r— (PI) iP7K5i-mil^) 

3 H-inositol £ & £ G «>3R U 1±7t: mGluRI a 5§ijMifflJJ&£: M I * « SE$8 ( Nature 383, 
89-92, 1996) (C^oTtNX^ 7^ ^ -> I — JU<D*in7k5j v )S?£;lJJ£ Lfc. 

(^flflart camp mm) 

mGluR2, R3, R4, R6 fc<fctf R7 ^^JlU/cJffl^^ffl^. EE$S (Neuron, 8, 169-179, 
1992) T. IBMX #£TT7 *;UX □ 'J >M»ffc<D cAMP cAMP ill 

2. Bs'JMiqifrHfffl 
(MCA^IHS'E^U) 
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-ft^#IA^^M^7jc[Cj§«U. 6mg/3ml (CHIMIN. 

BES* (J. Pharmacol. Exp. Thr. 276, 84-92, 1996) Fischer-344 1^7 

£ MCA ZfrXfflmis. t<D 5 #t£cfc U A 6 mg/3 ml/kg/h (O^rnXUM 
» • HtfJ^TT- 24 H$Hftffirt*$!K&5L£. ift^«T8feBrHL flSi$ffittU 2,3,5- 
triphenyltetrazolium hydrochloride (TTC)^fe€:S£L. ttSi^fll^lRI^U/^. ^ 

1 . skis 

mGluR2, R3, R4, R6 R7 (CfcfOTfcL 4b ca A 1 00 M M $t'7i-7 

T>*-3=.7, MSifclClBa&SnfcJ&^fc. mGluR5 IC*fLTl4. A 1 0 Ai M 

^oTO A b<Z>ttL<D Group (Group II Stf 

Groupin) \ztt^&wm&m-&ts.).\z.£tfmn-£*\rc. 0 

i1 (4mGluR1 alC»t-*<k^»A(0«I*J«ft*«:ffl«tt#Wrc^rt)O-Ca6*. 
mGluRI aC^LTIl H 1 (C^U/bcfc 5 IC, 100 n M <Dtf)l"& 5 >§t"C7tjli U 
PI S**ffl»tt^WCjqi*lJL. ICsofSlS 24 nM T&ofco 

2. mmwmm'Wm 

&mzm 2 (c^-r, 

HI 2Mt&MAZ&5Ufrm<D±m*m (Hemisphere) . *flB&K (Cortex) JSl 
Zfi&Zkfc (striatum) lCfcl*5JlBgg&fS£3 > h □ -)\,tftM.lsti±><DT'$>Z> 0 

*flis'¥*fc (Hemisphere) fccfctf^JKa&H (Cortex) ICfcUT. -?-ft-etl 29%fcJ:tf 
36%~C£o£ 0 

±CHttoa* mGiuRi izmm&iB.-D&jitemfiiftm&m? *<t&m&s mmm. 

tzo C ft btf) IK mGluRI ^f^ffl€^O<b^^ra'SS;^(DW^14^IiE0^ 
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